Background
==========

Perioperative care is a challenge to modern medicine, which does not, at present, improve quality despite high costs \[[@b1-kja-d-18-27182]\]. The current perioperative care system in Korea is offered in a fragmentary manner by each hospital department and is not patient-centered. Absence of proper communication often results in unnecessary or redundant preoperative testing, delayed perioperative care, and frequent errors or accidents \[[@b2-kja-d-18-27182]\].

The role of anesthesiologists has often been limited to the period from pre-anesthetic examination just before surgery to the postoperative care unit, or a short period in the ward. Most of the preoperative preparation and postoperative and post-discharge care of the patient have usually been provided by the surgical team.

Anesthesiology has an outstanding record in improving the safety of and reducing avoidable harm to the patient \[[@b3-kja-d-18-27182],[@b4-kja-d-18-27182]\]. The mortality rate directly attributed to anesthesia is very low (\< 1/50,000 mortalities), but the incidence of postoperative complications, at 20--30% of cases, is still high. In addition, while the incidence of postoperative complications is similar across countries and hospitals, patient outcomes and mortality differ significantly. This suggests that the method of preventing and treating postoperative complications is very different for each institution \[[@b5-kja-d-18-27182],[@b6-kja-d-18-27182]\]. Patients undergoing emergency surgery, or those with severe diseases particularly, show more striking variations in outcomes and mortality rates \[[@b2-kja-d-18-27182],[@b6-kja-d-18-27182]\].

Accumulating evidence favors a variety of discrete or bundled perioperative interventions like normothermia \[[@b7-kja-d-18-27182]\], use of regional anesthesia, avoidance of opioids \[[@b8-kja-d-18-27182]\], and enhanced recovery after surgery (ERAS) \[[@b9-kja-d-18-27182],[@b10-kja-d-18-27182]\] to reduce postoperative complications. Recently, a new concept of perioperative care, termed perioperative surgical home (PSH), has been proposed. The model has been strongly supported by American Society of Anesthesiologists (ASA) \[[@b10-kja-d-18-27182],[@b11-kja-d-18-27182]\].

In this paper, we present the concept of PSH and historical improvements in perioperative care and discuss how to develop this new paradigm of anesthesiologist-perioperativist in practice, considering the perspective of surgeons, anesthesiologists, and hospital administrators.

The PSH Model
=============

The average cost of surgery continues to increase, but the outcome and the rate of readmission have not decreased \[[@b1-kja-d-18-27182]\]. This is because surgical care is not standardized and coordinated, leading to unnecessary or redundant preoperative testing and procedures \[[@b12-kja-d-18-27182]--[@b14-kja-d-18-27182]\].

For decades, various perioperative care concepts have been developed and reported. In many countries, the health care system is moving from 'pay for volume' to 'pay for value' \[[@b15-kja-d-18-27182]\]. These changes are turning health care delivery into a more cost-effective, coordinated care setup that drives hospitals to lower costs and greater quality gains. In this new health care system, the anesthesiologist and other health care providers will be paid according to how well they provide the service consistently, with standardized metrics, not the amount of services provided \[[@b15-kja-d-18-27182]\]. In particular, many perioperative complications are caused by the lack of communication and wide variability in the treatment protocols offered by several departments \[[@b11-kja-d-18-27182]\], which argue for a new perioperative model.

Postoperative recovery has evolved considerably with the development of several evidence-based treatment options and standardized treatment protocols \[[@b8-kja-d-18-27182]\]. The most notable perioperative concept is ERAS to achieve fast-track postoperative patient recovery \[[@b16-kja-d-18-27182]\]. The ERAS protocol was first described in the 1990s \[[@b10-kja-d-18-27182]\]. It was initially developed for a few colorectal surgery patients but was later extended to other surgical patients. It has recently been adopted in Europe, Canada, and some American institutions. The ERAS protocol consists of about 20 specific treatment options that reduce patient anxiety by detailed preoperative explanation, reduce preoperative fasting with preoperative carbohydrate loading, reduce opioid use by preference of epidural analgesia, and encourage early feeding and ambulation \[[@b8-kja-d-18-27182]\]. The ERAS protocol reduces postoperative complications, enhances patient recovery, and reduces the length of hospital stay and medical costs \[[@b8-kja-d-18-27182],[@b9-kja-d-18-27182],[@b16-kja-d-18-27182],[@b17-kja-d-18-27182]\].

Recently, the ASA proposed a new paradigm of standardized, evidence-based perioperative strategies called PSH. The PSH is an innovative surgical care model supported with continuous care and shared decision-making \[[@b10-kja-d-18-27182]\]. The PSH is characterized as 'a patient-centered and physician-led, multidisciplinary, team-based system of coordinated care that guides the patient through the entire surgical experience' ([Fig. 1](#f1-kja-d-18-27182){ref-type="fig"}) \[[@b18-kja-d-18-27182]\]. An anesthesiologist-perioperativist is paired with nurse practitioners to provide consistently more focused and integrated postoperative patient care from the recovery room through the ward to post-discharge care \[[@b11-kja-d-18-27182]\]. Moreover, the PSH team works closely with acute pain services to assess the patient's pain and manage it effectively. They also plan pain management in advance so opioids, if required, can be timely converted from intravenous to oral formulations \[[@b10-kja-d-18-27182],[@b11-kja-d-18-27182]\]. This continuous care enhances satisfaction by greater familiarity and reduced anxiety of the patients and their families.

Conceptually, the PSH model aims to reduce variability throughout the surgical process \[[@b10-kja-d-18-27182]\]. Variability increases the likelihood of errors and complications. In a poorly organized center, patients can receive unnecessary tests preoperatively and experience delay in the proper administration of medicines or other postoperative therapeutic measures. Inadequate communication and handover between medical staffs is a frequent cause of postoperative complications \[[@b11-kja-d-18-27182]\]. A simple way to reduce variability is to view perioperative care as a continuum, not as separate preoperative, intraoperative, postoperative, and post-discharge episodes. This single perioperative episode lasts from preoperative preparation to 30 days post-discharge \[[@b18-kja-d-18-27182]\]. Moreover, several evidence-driven perioperative strategies for reducing postoperative complications and shortening hospital stay can be applied to each specific hospital situation \[[@b19-kja-d-18-27182]\]. The overall purpose of PSH is to provide better medical services and improve outcomes while reducing costs. Some innovative hospitals have been applying PSH in their surgical care and have managed to effectively reduce hospital stay and medical costs \[[@b11-kja-d-18-27182],[@b20-kja-d-18-27182],[@b21-kja-d-18-27182]\].

Practices of the PSH Model
==========================

During the implementation phase, various departmental experts such as anesthesiologists, surgeons, nurses, pharmacists, case managers, social workers, and information technology experts gather and hold a sufficient number of meetings to make common, and shared decisions \[[@b10-kja-d-18-27182]\]. Instead of administering specific items such as in ERAS, the perioperative care in the PSH model adapts to the local hospital environment \[[@b20-kja-d-18-27182]\]. An individual PSH could have many elements of ERAS, but it focuses on the coordination of all hospital departments \[[@b20-kja-d-18-27182]\]. Some hospitals adopted the Lean Six Sigma method to launch the PSH. Lean, which comes from automobile company 'Toyota', is a method to reduce waste through rigorous standardization processes \[[@b22-kja-d-18-27182]\]. Six Sigma is a management innovation strategy that aims to maximize customer satisfaction by eliminating defects and minimizing deviation from the goal. All perioperative care pathways in the PSH model are aimed at achieving the best medical outcome with fewer deviations through Six Sigma and reducing waste by LEAN standardization \[[@b10-kja-d-18-27182]\].

Extensive education for patients and medical staff, goal-directed individual recovery plans, and standardized care are incorporated in every phase of the PSH protocol. All anesthesiologists and PSH perioperativists should share their plans for their patients. The acute pain team should check the pain levels of the patients on a daily basis and the PSH call system should be established for the continuity of care. For a smooth transition from hospital to home or other facility, a nurse navigator and a case manager work closely with the PSH team \[[@b10-kja-d-18-27182]\].

Preoperative phase
------------------

Once the decision for surgery has been taken, the patient is referred to the preoperative anesthetic clinic. Qualified, mid-level nurse practitioners work together with attending anesthesiologists with extensive knowledge and experience in perioperative care. In cases of patients with more complicated and complex medical conditions, more time is required to assess and optimize their status before surgery; this might necessitate comprehensive consultations involving other departments \[[@b11-kja-d-18-27182]\].

The preanesthetic clinic has established some evidence-based, and standardized protocols to identify certain preoperative patient conditions and appropriate management strategies, known to be safe and effective \[[@b23-kja-d-18-27182]\]. When compared to traditional preoperative investigations by surgeons, selective ordering by experienced anesthesiologists can significantly reduce the number of preoperative tests performed by between 29% and 55% \[[@b9-kja-d-18-27182],[@b24-kja-d-18-27182]\]. This translates to a 40--59% relative reduction in total medical costs \[[@b9-kja-d-18-27182],[@b24-kja-d-18-27182]\].

In addition, a specific, early patient optimization strategy improves surgical outcomes \[[@b25-kja-d-18-27182]\]. Early engagement includes education for non-smoking and the use of beta-blockers, statins, or anticoagulation therapy, and the use of erythropoietin or iron, as necessary \[[@b11-kja-d-18-27182]\]. Patient education, engagement, and empowerment are very important in the pre-anesthetic period. Detailed information about perioperative flows around the surgery is given to the patients. This information contains the explanations for early postoperative feeding, early ambulation, pain control, and respiratory physiotherapy \[[@b8-kja-d-18-27182]\]. This can be accomplished in many ways such as personal counseling, pamphlets, and multimedia information. Reducing anxiety and educating patients about postoperative challenges are crucial for reducing the incidence of postoperative complications \[[@b8-kja-d-18-27182],[@b24-kja-d-18-27182]\].

Postoperative pain is also an important issue to manage. Patients are educated and empowered about their right to have effective analgesia. Achievement of preventive analgesia and avoidance of postoperative chronic pain development are also emphasized. This individual analgesic plan is developed preoperatively and is also directly communicated to the intraoperative anesthesiologist and postoperative pain service team \[[@b11-kja-d-18-27182]\]. If some interventions are needed, the pre-anesthetic clinic obtains prior patient consent; this lessens the stress for both the patient and the health care provider by obviating the need of making this choice on the day of the surgery itself. In addition, the pre-anesthetic clinic checks the written consent for the surgery and helps the surgeon complete the necessary preparations before surgery \[[@b11-kja-d-18-27182]\].

Intraoperative phase
--------------------

To minimize case delay or cancellations, the PSH model tries not only to optimize the medical aspects of patient management but also to establish a strong consensus in the PSH team about the criteria for operating in an elective case \[[@b11-kja-d-18-27182]\]. The entire anesthesia team can deliver optimal, enhanced, and individualized anesthetic service to the patients through a fully integrated electronic medical record system \[[@b11-kja-d-18-27182]\].

Compared with other perioperative care models, the PSH model does not clarify the intraoperative anesthetic standards or decide which anesthetic techniques or medications are used. The PSH model respects and relies on the discretion of the anesthetic and pain service teams, but each center usually runs extensive education systems to enhance the knowledge of anesthetic updates and procedural advances. Some hospitals are operating a real-time electronic dashboard to allow all members of the anesthesiology team to know what the current protocol is and to benchmark their care \[[@b11-kja-d-18-27182]\]. Many intraoperative strategies, like ERAS, are available to lower the risk of postoperative complications and to enhance patient outcome. These include goal-directed fluid management \[[@b17-kja-d-18-27182]\], preference for regional anesthesia in complicated cases \[[@b8-kja-d-18-27182]\], and prophylaxis for postoperative nausea and vomiting \[[@b8-kja-d-18-27182],[@b18-kja-d-18-27182]\].

Postoperative phase
-------------------

Surgical mortality rates vary widely across hospitals, varying between 3.5% and 6.9% \[[@b5-kja-d-18-27182]\]. Among the many possible causes for this, postoperative complications are known to have a greater impact on postoperative mortality and recovery than coexisting diseases or adverse events during surgery \[[@b26-kja-d-18-27182]\]. As one approach to reduce surgical mortality, health care providers focus on ways to reduce postoperative complications. However, even though there have been remarkable improvements in surgical technique and perioperative care, complication rates remain high (25--40%) in the traditional perioperative care setting \[[@b5-kja-d-18-27182]\].

While there is no significant difference in the incidence of postoperative complications between hospitals, the mortality rates of patients with severe complications is 2--3-fold higher in hospitals with high mortality rates compared to those with low mortality \[[@b5-kja-d-18-27182],[@b27-kja-d-18-27182],[@b28-kja-d-18-27182]\]. The hospitals with high mortality rates have a much higher 'failure to rescue' than those with low mortality rates (16.7% vs 6.8%), rather than a larger number of postoperative complications \[[@b27-kja-d-18-27182]\]. The main causes of this 'failure to rescue' are largely categorized into timely detection and appropriate treatment \[[@b29-kja-d-18-27182]\]. Most significant postoperative complications usually have some period of physiological deterioration in the ward \[[@b29-kja-d-18-27182]\]. Failure to timely detect and/or appropriately manage these physiologic deteriorations is a major factor in the 'failure to rescue' problem, including the postoperative setting. Therefore, although efforts should be made to reduce postoperative complications, there should also be a focus on timely detection of and appropriate management of these serious complications, once they occur \[[@b5-kja-d-18-27182]\].

The role of an anesthesiologist as a perioperativist is literally that of a surgical home doctor who manages the whole surgical pathway from preoperative preparation to postoperative recovery in the ward and up to one month post-discharge. In particular, the role in postoperative recovery management is expected to be close to the specialized surgical hospitalist attempted in United States (US) hospitals \[[@b30-kja-d-18-27182]\]. Because an anesthesiologist-perioperativist is sensitive to the patient's physiological declines and proficient in resuscitation, the PSH team's response to postoperative complications is expected to be very rapid and effective. This may improve outcomes by reducing the 'failure to rescue' rate and lowering the patient's surgical morbidity and mortality.

A number of traditional interventions, such as a routine use of nasogastric tube, preoperative bowel preparation in colorectal surgery, and fasting until bowel movements are restored, are still widely performed in Korea \[[@b31-kja-d-18-27182]\], even though they have been shown to be outdated, not evidence-based, and even harmful to the patient \[[@b31-kja-d-18-27182],[@b32-kja-d-18-27182]\]. To overcome these outdated traditions, numerous interventions, with proven efficacy, have been developed. Among them, the leading postoperative care plan worldwide is the ERAS protocols. In one study, ERAS protocols shortened hospital stay by approximately 2.3 days and reduced complications by about 40% \[[@b33-kja-d-18-27182]\]. This resulted in a significant reduction in medical costs \[[@b33-kja-d-18-27182]\]. In the 'pay for value' system, which is the current trend, a perioperative model that reduces cost and increases quality must be of interest to physicians, patients, and hospital administrators. Several US hospitals that introduced PSH for the first time applied some of the ERAS protocols to their new models \[[@b11-kja-d-18-27182],[@b18-kja-d-18-27182]\]. With a proven superiority in patient outcome and reduction of total medical costs through the ERAS protocol, the addition of continuity of care with the PSH model could upgrade the postoperative care model and make it more efficient. Researchers have shown interest in this unique idea of postoperative patient management by an anesthesiologist as a perioperativist.

Post-discharge care is continued to 30 days after discharge in the PSH model. Smooth transition from hospitalization to post-discharge continues to be a major factor in providing patients with confidence and security, and reducing emergency room visits and re-admission after discharge \[[@b11-kja-d-18-27182]\]. Both the PSH and ERAS protocols have common goals of increasing perioperative care quality and reducing medical costs, but there are differences in how they are implemented \[[@b19-kja-d-18-27182]\]. The ERAS protocol focuses on applying as many as 20 important items that have been proven and standardized by evidence before and after surgery \[[@b8-kja-d-18-27182],[@b33-kja-d-18-27182]\]. However, there is still the possibility that effective cooperation and continuity of care between departments may not be achieved with the ERAS protocol alone. The PSH model has a larger conceptual framework over a longer period of time, and the appropriate application of specific perioperative care items is performed, depending on the unique circumstances of each institution \[[@b10-kja-d-18-27182],[@b19-kja-d-18-27182]\]. The ERAS protocol is similar in most institutions, but PSH varies significantly across institutions \[[@b19-kja-d-18-27182]\].

Perspective of the Surgeon
==========================

PSH is a new model to increase the competence of care throughout whole operation, not to replace the surgeon's role in postoperative management \[[@b11-kja-d-18-27182]\]. From the standpoint of the surgeon, the PSH model has some creative value. In the relationship between the anesthesiologist and the patient, the patient is provided with a lot of information about the anesthesia before and after the operation and is positively influenced by the relationship. The relationship between the surgeon and the anesthesiologist is also more cooperative and synergistic.

Although the demand for advanced care is increasing due to increased life expectancy and accompanying chronic diseases, the number of well-trained surgeons has not sufficiently increased to meet these needs. In recent years, special programs have been introduced in Korea to legally guarantee the working hours of interns and trainees in accordance with labor laws. Each hospital is struggling to find a way to compensate for a sudden drop in workforce, especially the night-shift workforce in the wards. In the surgical field especially, given the reality that a sufficient number of qualified surgeons are not available to match the operative load, postoperative care in the ward has become increasingly neglected. If the perioperative care team is expanded with an anesthesiologist who can communicate well with surgeons and knows the patient's perioperative condition, a more advanced surgical patient care can be achieved in the future.

Perspective of Anesthesiologists
================================

To date, the full scope of perioperative care is not covered by any single departmental training. Surgeons are often not aware of the perioperative medical preparation and management of various problems associated with anesthesia. In addition, medical physicians are familiar with neither the anesthetic or surgical circumstances nor with acute pain management.

Anesthesiologists undergo special and extensive training to acquire intuitive insights and exceptional procedural skills ranging from preoperative preparation, intraoperative anesthetic management, and postoperative pain management to intensive care. They can manage the patients across the entire range of age and various comorbidities. Therefore, expansion into perioperative care by an anesthesiologist will be an effective way to provide high-quality health care and be very encouraging for the expansion of the specialty \[[@b11-kja-d-18-27182]\]. However, for this purpose, core knowledge and extended training for patient recovery in the ward, which is relatively lacking in the current anesthesiology training, should be supplemented considerably in the future \[[@b11-kja-d-18-27182]\]. In addition, the anesthesiologists should consider this flow not as an abandonment of traditional surgical anesthesia but as an expansion into a new area in a larger framework of anesthesiology, which includes subspecialties like critical care medicine and pain medicine \[[@b34-kja-d-18-27182]\]. The intraoperative anesthetic role will continue to be unique and intact \[[@b35-kja-d-18-27182]\]. This extended subspecialty may also be a new, attractive subject for medical students \[[@b11-kja-d-18-27182]\].

Perspectives of Hospital Administrators
=======================================

In Korea, the need for a medical and surgical ward doctor (e.g., hospitalist) to compensate for the reduction in the working hours of trainees is being discussed. No single specialty can provide the full scope of perioperative primary care. Until now, co-management by medical doctors of perioperative care for complex surgical patients is common, especially for orthopedic, cardiothoracic, and neurosurgical patients. Most of this care has been provided by internal medicine trainees or fellows, and this lack of medical personnel is expected to be overcome by new physicians such as hospitalists. These hospitalist schemes have been already implemented in US. Several prospective studies of co-management by internal medicine hospitalists have shown very divergent results \[[@b36-kja-d-18-27182]\]. Further development and expansion of the role of internal medicine hospitalists in perioperative care has a major problem. Medical hospitalists often take care of patients with complex surgical histories mainly from an internal medicine point of view, without sufficient knowledge of and training on the various problems that arise after surgery and anesthesia \[[@b23-kja-d-18-27182]\].

Interestingly, there are some surgical hospitalist models in US and Canada. These models, composed of surgeons, were rated well in providing emergent surgical care, but showed weakness in resolving severe issues in patients with complex surgical histories \[[@b30-kja-d-18-27182]\].

As mentioned earlier, the new health care paradigm is changing to 'pay for value' \[[@b15-kja-d-18-27182],[@b37-kja-d-18-27182]\]. To survive in this new medical setting, team-based effective care is needed rather than performance by individual physicians \[[@b38-kja-d-18-27182]\]. In 1998, the Institute of medicine National Roundtable on Health Care Quality concluded that health care quality problems stem from the trio of 'overuse, underuse, and misuse' of resources---a trio that remains paramount even today \[[@b39-kja-d-18-27182]\]. Evidence shows that patient-centered care not only improves clinical outcomes, quality of life, and patient satisfaction \[[@b40-kja-d-18-27182]\] but is also associated with a decrease in inappropriate health care utilization. The changes of payment paradigm such as value-based purchasing of health care \[[@b41-kja-d-18-27182],[@b42-kja-d-18-27182]\], 'pay for performance' \[[@b43-kja-d-18-27182],[@b44-kja-d-18-27182]\], or bundled payments \[[@b45-kja-d-18-27182]\] are all powerful motivators to improve the quality of surgical care---particularly in the perioperative setting.

Patient-centered integrated care like PSH reduces the overuse, underuse, and misuse and improves outcome, resulting in excellent value at lower costs leading to a good business model \[[@b46-kja-d-18-27182]\] in perioperative medicine \[[@b47-kja-d-18-27182]\].

The PSH is a newly developed perioperative care system under the supervision of an anesthesiologist, which provides consistent, coordinated, and integrated care throughout the entire period, from the preoperative to the post-discharge phases. By providing evidence-based and standardized perioperative strategies to improve outcome for each hospital situation, patients can receive better medical care at a lower cost. This new model is expected to be a breakthrough in Korea's medical reality, which has many problems due to insufficient usage of surgical personnel. It will also be an attractive subspecialty for anesthesiologists.
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